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© Surgical dip applying apparatus having fixed jaws. 

@ Surgical clip applying apparatus having a pair of laterally 
spaced fixed jaws with opposing clip forming surfaces which 
are inclined toward one another in the direction in which a 
clip is pushed into the jaws. Tissue to be clipped is 
positioned between the jaws. A clip is pushed into the jaws 
so that the free end of each arm of the clip contacts a 
respective one of the clip forming surfaces, and so that the 
clip forming surfaces cooperate to force the arms of the clip 
together on opposite sides of the tissue to produce hemosta- 
sis of the tissue. Various means can be included in the 
apparatus for feeding a plurality of clips to the jaws one at a 
time in succession. The clips can be made of metal or of 
plastic. Plastic clips can be either biologically absorbable or 
nonabsorbable. 
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SURGICAL CLIP APPLYING APPARATUS 
. HAVING FIXED JAWS 



Background of the Invention 

This invention relates to hemostatic surgical 
clip applying apparatus, and more particularly to hemo- 
static surgical clip applying apparatus in which clips 
contained in the apparatus are automatically fed one at a 

5 time to a clip closing portion of the apparatus as the 
apparatus is operated. 

Surgical clip applying instruments typically 
have a pair of laterally spaced, relatively movable jaws 
for receiving a clip to be applied to body tissue and for 

10 subsequently closing the clip on the tissue by bringing 
the jaws together . The jaws are generally closed by 
either a pliers-type actuator or by a sleeve which recip- 
rocates toward the jaws and cams them closed. In either 
case, a substantial number of moving parts is required to 

15 move the jaws. This contributes significantly to the cost 
of the instrument. In addition, a heavier and bulkier 
instrument construction may be required to provide jaw 
closing members of sufficient strength to transmit rela- 
tively large jaw-closing forces from a proximal actuator 

20 to the distal jaws. For example, if the jaws close by 
pliers-like actuation, two relatively heavy members 
extending the entire length of .the instrument are required 
to transmit the bending moments needed to close the jaws. 
The large amount of - material required in these members 

IS not only increases the cost of the instrument, but also 
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tends to make the instrument bulkier, thereby possibly 
interfering with the operator's view of the jaws during 
the application of clips* This can be a major disadvan- 
tage in delicate surgical procedures* 

Instrument cost is an increasingly important 
consideration because there is a growing demand for sur- 
gical instruments, such as clip applicators, which can be 
economically discarded after use in a single surgical 
procedure* This completely avoids all difficulty and 
expense associated with cleaning, sterilizing, and reload- 
ing the apparatus for reuse in another surgical procedure* 

There is also growing interest in the use of 
plastic surgical clips, and especially plastic surgical 
clips of biologically absorbable material. If left in 
the body after a surgical procedure, plastic clips do not 
scatter X-rays and thereby degrade the quality of subsequent - 
radiographs the way metal clips may* And biologically 
absorbable plastic clips are completely absorbed by the 
body after the clipped tissue heals, thereby avoiding such 
possible problems as undesirable migration of clips in 
the body during the months and years following the surgical 
procedure* 

In view of the foregoing, it is an object of 
this invention to improve and simplify surgical clip apply- 
ing apparatus* 

It is a more particular object of this invention 
to provide surgical clip applying apparatus which has fixed 
clip-closing jaws so that most or all of the moving parts 
otherwise needed for closing the jaws can be eliminated* 

It is still another more particular object of 
this invention to provide surgical clip applying instruments 
which are especially suitable for applying plastic surgical 
clips of either absorbable or nonabsorbable material. 

Summary of the Invention 

These and other objects of the invention are 
accomplished in accordance with the principles of the 
invention by means of clip applying apparatus having a 
pair of laterally spaced, fixed jaws for receiving body 
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tissue to be clipped between the jaws, and means for 
advancing a plurality of clips, one at a time in succession, 
into the jaws for closing on the body tissue by the jaws. 
The jaws have opposing surfaces which converge toward one 

5 another in the distal direction, and each clip has a base 
and two arms mounted on respective opposite ends of the 
base and initially diverging from one another in the distal 
direction. When a clip is advanced into the jaws, the 
diverging ends of the arms of the clip respectively contact 

10 the converging surfaces of the jaws so that the clip is 
closed by the jaws. The geometries of the jaws and the 
clips are preferably such that the arms of a clip closed 
by the jaws are substantially parallel and sufficiently 
close together along the entire length of the arms so that 

15 the clip provides hemostasis of tissue engaged anywhere 

between the arms. If plastic clips are used, the normally 
free ends of the clip arms ('i.e., the ends of the arms 
remote from the clip base) preferably have portions which 
interlock as the jaws close the clip, thereby permanently 

20 holding the clip in the closed condition. Various means 
may be employed for feeding the clips to the jaws. In a 
particularly preferred embodiment the surgical clips are 
releasably coupled to one another in a linear array or 
train which is advanced toward the jaws by a pusher acting 

25 on the distal-most clip in the train. The distal-most 
clip uncouples from the clip train as the jaws close the 
clip, and the pusher then retracts behind the next succeed- 
ing clip in the train to prepare the apparatus for another 
cycle of operation in which that next clip will be the 

30 distal-most clip. 

Further features of the invention, its nature 
and various advantages will be more apparent from the 
accompanying drawing and the following detailed descrip- 
tion of the invention. 

35 Brief Description of the Drawing 

Figure 1 is a partly foreshortened perspective 
view of an illustrative embodiment of the surgical clip 
applying apparatus of this invention. 
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Figure 2 is a partial plan view of the apparatus 
of Figure 1 with part of the cover removed to reveal the 
interior of the apparatus and with some parts in section. 

Figures 3-6 are sectional views taken along the 
lines 3-3, 4-4, 5-5, and 6-6, respectively, in Figure 2. 

Figure 7 is a partly exploded perspective view 
of the apparatus of Figures 1-6. 

Figure 8 is a further exploded perspective view 
of the apparatus of Figures 1-7. 

Figures 9-11 are sectional plan views of a por- 
tion of the apparatus of Figures 1-8 showing sequential 
stages in the operation of that apparatus. 

Figures 12-14 are sectional views taken respec- 
tively along lines 12-12, 13-13, and 14-14 in Figures 9-11. 

Figure 15 is a view similar to Figures 12-14, 
but showing a further stage in the operating cycle of the 
apparatus . 

Figure 16 is a perspective view of an illustra- 
tive clip used in the apparatus of Figures 1-15. The clip 
is shown in position for application to body tissue but 
with the surrounding clip applying apparatus removed. 

Figure 17 is a view similar to Figure 16 but 
showing the clip applied to the body tissue. 

Figure 18 is a perspective view of another illus- 
trative embodiment of the apparatus of this invention. 

Figure 19 • is an exploded perspective view of 
the apparatus of Figure 18. 

Figure 20 is a sectional plan view of a portion 
of the apparatus of Figures 18 and 19. 

Figure 21 is a longitudinal sectional view of 
the apparatus of Figures 18-20 showing one stage in the 
operating cycle of that apparatus. 

Figure 22 is a view similar to Figure 21 showing 
a subsequent stage in the operating cycle of the apparatus. 

Figure 23 is a cross sectional view taken along 

the line 23-23 in Figure 21. 

Figure 24 is a partial sectional view of another 
alternative embodiment of this invention. 
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Figure 25 is a partial sectional view of still 
another alternative embodiment of this invention* 

Figure 26 is a partial sectional view of yet 
another alternative embodiment of this invention. 

Detailed Description of the Invention 

As shown in Figure 1, a particularly preferred 
embodiment of the clip applying apparatus 10 of this inven- 
tion includes a main body 12 having a pair of proximally 
(rearwardly) extending ring handles 14 and 16 , and a dis- 
tally (forwardly) extending longitudinal shaft assembly 30. 
If desired, the distal end portion of shaft assembly 30 
may be curved to suit the convenience of the surgeon in 
applying clips. As best seen in Figure 7, main body 12 
is made up of upper and lower parts 12a and 12b , respec- 
tively. When the instrument is assembled, main body ~ 
parts 12a and 12b are held together by any conventional 
means such as adhesive between the mutually contacting 
peripheral surfaces. 

Ring handles 14 and 16 are each mounted for 
pivotal motion in main body 12 by means of a substantially 
cylindrical knob 18 (Figures 2 and 7) at the distal end 
of each ring handle, in cooperation with cylindrical 
sockets 20 in the interior of main body 12. If desired, 
a pin or screw 22 may be located coaxially in each of the 
above-described pivotal connections so as to extend through 
main body 12 and the associated knob 18 to help maintain 
handles 14 and 16 in main body 12. Ring handles 14 and 
16 are designed to respectively receive the thumb and a 
finger of one hand of the surgeon so that the apparatus 
can be held and operated entirely by one hand, like a pair 
of scissors. Ring handles 14 and 16 are shown in their 
position of maximum separation in Figures 1 and 2. A clip 
is applied as described in detail below by squeezing ring 
handles 14 and 16 together. 

Each of ring handles 14 and 16 includes an elon- 
gated pin driving slot 24 (Figures 2 and 7). The portions 
of handles 14 and 16 defining pin driving slots 24 overlap 
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one another so that the two pin driving slots also overlap. 
The respective opposite ends of pin 62, which is mounted 
near the proximal end of pusher member 60 , project into 
slots 24 where they overlap. When ring handles 14 and 16 
are squeezed together as described in more detail below, 
5 slots 24 cooperate to drive pin 62 in the distal direction . 

As best seen in Figure 8, the components of shaft 
assembly 30 include jaw member 40, clip train cover 50, 
pusher member 60, and cover 70. Jaw member 40 is fixedly 
attached to main body 12 by cooperation of rectangular 
10 main body pin 26 and jaw member aperture 42. Jaw member 40 
defines a longitudinal clip-holding channel 44. Clip-hold- 
ing channel 44 contains a plurality of surgical clips 100 
arranged in a linear array or train described in more detail 
below. The distal end of jaw member 40 defines a pair of 
15 laterally spaced jaws 46. Body tissue 28 (Figure 1> to 
be clipped is positioned between jaws 46, and then the 
distal -most clip in the clip train is pushed distally into 
jaws 46. Jaws 46 cooperate with one another to close the 
clip on the tissue. 
20 Clip train cover 50 is stationarily mounted on 

jaw member 40 so that it covers clip-holding channel 44. 
Thus clips 100 move in channel 44 between jaw member 40 
and clip train cover 50. The distal end portion of clip 
train cover 50 includes pawl member 52 which extends down- 
25 wardly into the central portion of clip-holding channel 44 
to allow clips 100 to move in the distal direction in 
channel 44, but to substantially prevent the clips from 
moving back in the proximal direction. Pawl member 52 is 
resiliently biased against the bottom of channel 44. 
30 Pusher member 60 is mounted for longitudinal 

reciprocal motion in shaft assembly 30 between clip train 
cover 50 and shaft assembly cover 70. Pusher member 60 
is resiliently biased in the proximal direction by com- 
pression coil spring 80, which is disposed in slot 64 in 
pusher member 60 and which acts between the proximal end 
of slot 64 and the proximal end of the stationary elements 
of shaft assembly 30 (see especially Figure 3). The distal 
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end of pusher member 60 includes a distally extending leaf 
spring section 66 which terminates in the actual clip 
pusher 68. Leaf spring section 66 resiliently biases 
pusher 68 down in the central portion of channel 44 through 
s a longitudinal slot 54 in clip train cover 50. As described 
in more detail below, pusher 68 acts on the base 102 of 
the distal-most clip 100 in the train of clips in clip- 
holding channel 44 to push that clip into jaws 46. The 
proximal end portion of pusher member 60 is sandwiched 
between the overlapping slotted portions of ring handles 14 
and 16 described above. Pin 62 extends through pusher 
member 60 and into handle slots 24 as also described above. 
The resilient proximal bias of pusher member 60, produced 
by spring 80, resiliently biases ring handles 14 and 16 
apart. Spring 80 is therefore the return spring of the 
apparatus . 

Shaft assembly cover 70 is stationarily attached 
to jaw member 40 so that it covers pusher member 60. 
Slot 72 near the distal end of cover 70 allows pusher 

^ elements 66 and 68 to flex upwardly during the return 
stroke of the apparatus as described below. 

Although clips 100 may be made of other suitable 
materials such as metal, in the embodiment being described 
clips 100 are preferably made of plastic material, most / 

25 preferably biologically absorbable plastic material. Suit- 
able biologically absorbable plastic materials include ■ 
homopolymers and copolymers of glycolide, lactide, and 
p-dioxanone. Suitable nonabsorbable plastic materials 
include nylon, polyester, and polypropylene. 

30 Individual clips 100 are best seen in Figures 16 

and 17, and the clip train is best seen in Figures 9-11. 
Each clip includes a base 102 and two arms 104 and 106 
attached to the respective opposite ends of the base. 
The proximal side of base 102 is recessed at 103 to 

3 5 receive pusher 68. Both arms lie on the same side of the 
base, and the base and arms collectively define a plane 
(i.e., the plane of the paper in Figures 9-11). The 
arms 104 and 106 of each clip initially form equal and 
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opposite obtuse angles with the base 102 of the clip so 
that the arms are initially spaced apart and diverge from 
one another in the distal direction in channel 44. The 
material and construction of the clip is sufficiently flex- 
ible that arms 104 and 106 can be brought together in the 
jaws 46 of the clip applying apparatus. 

The initially free end portion of each clip 
arm 104 and 106 includes latching elements 108a and 108b 
in the case of arm 104, and 110a and 110b in the case of 
arm 106. Latching elements 108a and 108b respectively 
overlap and interlock with latching elements 110a and 110b 
as best seen in Figure 17 to hold the clip closed after 
the arms of the clip have been brought together by jaws 46. 
It should be noted that the direction of overlap of latch- 
ing elements 108a and 110a is opposite the direction of 
15 overlap of latching elements 108b and 110b. Thus as viewed 
in Figure 17, for example, latching element 108a is above 
element 110a, whereas latching element 110b is above 
element 108b. Clip 100 therefore strongly resists inadver- 
tent reopening even if the arms of the clip are twisted 
relative to one another. 

Each clip 100 also includes coupling elements 112 
and 114 for releasably coupling the physically separate 
clips together in a linear array or train. The coupling 
elements 112 of each clip releasably couple with the cou- 
pling elements 114 of the succeeding (i.e., following) 
clip in the train. Although those skilled in the art will 
recognize that other coupling element configurations are 
possible and within the scope of the invention, in the 
particular embodiment shown, coupling elements 112 comprise 
lugs extending laterally outward from the outer periphery 
of clip 100, preferably at an intermediate point along 
the length of arms 104 and 106, and coupling elements 114 
comprise slots on the inner periphery of arms 104 and 106 
near the initially free ends of the arms. When the clips 
35 are assembled in a train as shown, for example, in Figure 9, 
the lugs 112 on arms 104 and 106 of each clip respectively 
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project into the slots 114 in aims 104 and 106 of the suc- 
ceeding clip in the train. The side walls 44a and 44b of 
clip-holding channel 44 prevent the arms of each clip from 
spreading apart any farther than shown. Accordingly, all 
the clips are coupled together so that when the distal-most 
clip is pushed in the distal direction, each clip pulls 
along with it the succeeding clip in the train. Thus all 
the clips move together in the distal direction when the 
distal-most clip is pushed in that direction. 

Clips 100 may have various sizes depending on 
° their intended use. Typical clips may be about 10 mm long 
and 8 mm wide before being closed. Much smaller clips 
may be used for certain applications in microsurgery. 
Larger clips may be used for other purposes such as clos- 
ing oviducts and vas deferens. The clip applying appara- 
tus is sized appropriately for the clips -it is to apply. 

Operation of the apparatus is best described 
with reference to Figures 9-15. Figures 9-11 depict sue- < 
cessive stages in the operating cycle of the apparatus. 
These same stages are also respectively shown in 
20 Figures 12-14. Figure 15 shows a further stage in the 
operating cycle. The initial condition of the apparatus 
is shown in Figures 9 and 12* A plurality of clips 100 
are coupled together in a train as described above and 
disposed in channel 44 in jaw member 40 with the open 
25 side of each clip facing in the distal direction toward 
jaws 46* The base 102 of the distal-most clip in the 
train is on the distal side of pawl member 52. The bases 
of all the other clips are on the proximal side of pawl 
member 52. Pusher member 60 is in its proximal-most posi- 
30 tion so that handles 14 and 16 are at their maximum sepa- 
ration as shown in Figures 1 and 2. Pusher 68 is resting 
on pawl member 52 and is therefore also on the proximal 
side of the base 102 of the distal-most clip. 

When it is desired to apply a clip, the body 
35 tissue 28 to be clipped is positioned between jaws 46 as 
shown in Figures 9 and 12, and ring handles 14 and 16 are 
squeezed together. As ring handles 14 and 16 begin to be 
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squeezed together, slots 24 in the ring handles cooperate 
with pin 62 to begin to drive pusher member 60 in the distal 
direction as shown in Figures 10 and 13. Return spring 80 
is gradually compressed during the distal stroke of pusher 
member 60, As pusher member 60 moves distally, pusher 68 
rides down pawl member 52, contacts the proximal side of 
the base 102 of the distal-most clip 100, and pushes that 
clip in the distal direction along channel 44. The distal 
end of pusher 68 is received in recess 103 to help prevent 
the clip from rotating about an axis perpendicular to the 
plane of the paper in Figure 10 as the clip is advanced 
toward jaws 46. Each arm 104, 106 of the distal-most clip 
enters a respective one of jaws 46 so that an arm of the 
clip is on each side of body tissue 28. Each of jaws 46 
has a longitudinal channel 48 for receiving and guiding 
an arm of a clip. Channels 48 keep the clip in the proper 
orientation in the apparatus until the clip has been closed. 
All of the other clips in the train are pulled along with 
the distal-most clip at least until the base of the next- 
to-distal -most clip has passed under pawl member 52 and 
is on the distal side of that member as best seen in 
Figure 13. 

As the base of the next-to-distal-most clip 
passes pawl member 52, the distal-most portions of the 
initially free ends of the arms of the distal -most clip 
begin to contact converging surfaces 46a and 46b near the 
distal ends of jaws 46 as best seen in Figure 10. This 
causes arms 104 and 106 to begin to deflect or pivot 
toward one another so that the clip begins to close on 
tissue 28. As arms 104 and 106 converge toward one an- 
other, lugs 112 on the distal-most clip disengage from 
slots 114 in the next- to-distal -most clip, thereby un- 
coupling the distal-most clip from the remaining clips in 
the train. Also at this time, portions of the next- to- 
distal-most clip contact raised clip-retarding dimples or 
detents 56 on the bottom of clip track cover 50. (The 
relative longitudinal location of detents 56 is shown in 
phantom lines in Figures 9-11.) Detents 56 project down 
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into channel 44 to contact the next-to-distal -most clip 
and thereby releasably retard the distal motion of that 
clip. This helps to uncouple and separate the distal-most 
clip from the clip train. Further distal motion of 

5 pusher 68 advances only the distal-most clip. The remain- 
der of the clip train now remains substantially stationary 
as a result of the next-to-distal -most clip being held 
between detents 56 and pawl member 52. 

As ring handles 14 and 16 continue to be squeezed 

1Q together, pusher 68 continues to push the distal-most clip 
farther into jaws 46. Converging jaw surfaces 46a and 
46b continue to force the arms of the distal-most clip 
together. The outer periphery of each arm preferably in- 
cludes an outwardly projecting portion 105 for contacting 

15 surfaces 46a and 46b during at least a portion of the clip 
closing stroke of the apparatus to help cam the clip closed. 
When the apparatus reaches the condition shown in Figures 11 
and 14, the clip is fully closed and latching elements 108a 
and 108b respectively interlock with latching elements 110a 

2Q and 110b to hold the clip closed. Preferably, the closed 
clip exerts sufficient pressure on the tissue to provide 
hemostasis without causing undue tissue damage. 

The operator now releases the squeezing pressure 
on ring handles 14 and 16. This allows return spring 80 

25 to drive pusher member 60 back in the proximal direction 
as shown in Figure 15. The formerly next-to-distal-most 
clip, which is now the distal-most clip, is substantially 
prevented from moving in the proximal direction by pawl 
member 52. Pusher 68 rides up over the base of the new 

30 distal-most clip and then drops down on pawl member 52 on 
the proximal side of that clip so that the apparatus is 
restored to the initial condition shown in Figures 9 and 
12. The apparatus is now ready to begin another cycle of 
operation. Thus pusher 68 is. limited to motion between 

35 (1) a proximal-most position in which pusher 68 is between 
the distal-most clip and the next-to-distal -most clip in 
the clip train at the location at which the clip train 
was left when the previously distal-most clip was uncoupled 
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from the clip train, and (2) a distal-most position in 
which the distal-most clip is fully pushed into jaws 46. 
In this way one, and only one, clip is pushed into jaws 46 
during each operating cycle of the apparatus- The travel 
of pusher 68 is confined to these limits by the length of 
5 pin driving slots 24 in handles 14 and 16. 

The clipped tissue can be removed from jaws 46 
any time after the clip has been closed. The closed clip 
and the adjacent jaw structure are sufficiently resilient 
that the slight interference between the clip and the 
10 distal ends of the jaws (see Figure 11) can be easily over- 
come to allow the clip and the tissue to be pulled out of 
the distal end of the apparatus. When plastic clips are 
used, the jaws may also be made of plastic. 

The apparatus of Figures 1-17 is especially well 
15 adapted for applying plastic clips because the pusher oper- 
ates on the distal-most clip and the entire clip train 
therefore does not have to transmit the force required to 
advance and close the distal-most clip. 
2Q it is to be understood that other forms of clip 

feeding mechanisms can be used with the fixed clip-closing 
jaws of this invention. Figures 18-23 show an alternative 
embodiment of the invention in which clips are fed one at 
a time from a stack. The apparatus of this embodiment 
25 includes jaw member 140 and pusher member 160 mounted for 
longitudinal reciprocal motion inside jaw member 140. 
The proximal end of jaw member 140 includes two finger 
rings 142 and 144, each of which, receives a finger of one 
hand of the operator of the device as shown in Figure 18. 
The proximal end of pusher member 160 includes thumb 
3 ° ring 162. Pusher member 160 is advanced in the distal 
direction by moving the thumb toward the two fingers 
holding finger rings 142 and 144. Pusher member 160 is 
retracted in the proximal direction by moving the thumb 
away from the fingers holding the finger rings. 
35 ' The distal end of jaw member 140 includes two 

laterally spaced fixed jaws 146, which may be similar to 
jaws 46 in the previously discussed embodiment. A clip 
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stack channel 150 is provided on one side of jaw member 140 
proximal of jaws 146 to hold several clips 100 in a stack. 
For convenience herein , clips 100 in this embodiment are 
assumed to be similar to clips 100 in the previously dis- 
cussed embodiment, although in this embodiment the fea- 
tures of the clip which allow the clips to be coupled to- 
gether in a train are not used. Leaf spring 152 is mounted 
on the side of jaw member 140 and acts as a follower to 
urge the stack of clips in channel 150 downward toward 
the channel in which pusher member 160 reciprocates. Leaf 
spring 152 is held in place by retainer member 154. 

In operation, the distal end of pusher member 160 
is initially on the proximal side of the bottom-most clip 
in the stack* The tissue 28 to be clipped is placed be- 
tween jaws 146. Pusher member 160 is then advanced in 
the distal direction as described above so that the distal 
end of the pusher member contacts the base 102 of the t 
bottom-most clip in the stack and advances that clip in 
the distal direction toward jaws 146. Each arm 104, 106 
of the clip enters a respective one of the jaws 146 so 
that converging jaw surfaces 146a and 146b cooperate with 
the initially free end of the clip arms to close the clip 
around tissue 28 as shown in broken lines in Figure 20, 
and as also shown in Figure 22. As in the previously dis- 
cussed embodiment, the distal end of pusher member 160 
includes a pusher element 168 which is received in 
recess 103 in the base of the clip to help prevent rota- 
tion of the clip as it is advanced toward jaws 146. The 
closed clip and clipped tissue can be removed from the 
distal end of the device any time after the clip has been 
fully closed. If desired, pusher member 160 may be allowed 
to move distally beyond the point at which the clip is 
fully closed to assist in removing the closed clip from 
the end of the apparatus. 

When the distal stroke of pusher member 160 is 
complete, the pusher member may be retracted in the prox- 
imal direction to its initial position. When the distal 
end of pusher member 160 clears the bottom of the stack 
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of clips in channel 150, spring 152 advances the stack so 
that the next clip drops into the channel in which pusher 
member 160 reciprocates • The apparatus is now ready to 
repeat its operating cycle to apply another clip. 

Embodiments (like the one just discussed) in 
5 which the clips are supplied from a stack are particularly 
adapted to applying metal surgical clips (I.e., clips of 
aluminum, magnesium, stainless steel, tantalum and various 
alloys of these materials (some of which may be biologically 
absorbable). The metal clips fed in this way can have 
lO any of a wide variety of shapes, several of which are 

illustrated in Figures 24-26* In the embodiment shown in 
Figure 24, for example, jaw member 240 terminates at its 
distal end in a pair of laterally spaced fixed jaws 246. 
A longitudinal channel 244 in jaw member 240 receives a 
15 clip 200 at the position shown in broken lines from a 

stack in a channel (not shown, but generally similar to 
channel 150 in the embodiment shown in Figures 18-23) 
which is located on the side of the jaw member. Each 
clip 200 is initially a generally V-shaped structure, 
20 preferably of metal, which is oriented in channel 244 
with the open side of the V directed toward jaws 246. 
Clip 200 has a broadened base portion 202 to provide a 
larger surface for contact by pusher 260. Each arm 204, 
206 of clip 200 also has a lug 208 extending laterally 
25 outward from an intermediate portion of the arm. Lugs 208 
help to stabilize clip 200 in channel 244, and also cooper- 
ate with converging jaw surfaces 246a and 246b to complete 
closing of the clip by jaws 246 as shown in solid lines 
in Figure 24. Pusher 260 reciprocates longitudinally in 
30 channel 244 in a manner generally similar to pusher 60 in 
the embodiment of Figures 1-17. Any suitable pusher actu- 
ator mechanism (not shown) may be used for driving 
pusher 260. For example, a pusher actuator mechanism simi- 
lar to that described above in connection with Figures 1-17 
35 may be used if desired. 

When a clip is to be applied by the apparatus 
of Figure 24, the body tissue 28 to be clipped is posi- 
tioned between jaws 246, and pusher 260 is reciprocated 
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in the distal direction to push clip 200 into the jaws. 
As clip 200 enters jaws 246, the distal ends of clip 
arms 204 and 206 first contact converging jaw surfaces 246a 
and 246b, respectively, to begin to close the clip on the 
tissue. Thereafter, lugs 208 contact converging jaw sur- 

5 faces 246a and 246b to complete the closing of the clip 

as shown in solid lines in Figure 24. In the fully closed 
clip (as in the other embodiments shown and described 
herein), arms 204 and 206 are substantially parallel to 
one another and close enough together to provide hemostasis 

10 of tissue engaged anywhere along the length of the clip. 
The closed clip is removed from the instrument by sliding 
it out the distal end of jaw member 240. When pusher 260 
is retracted to its initial position, the stack advances 
to place another clip in front of the pusher. This clip 

15 is applied during the next operating cycle of the apparatus . 

The embodiments shown in Figures 25 and 26 are 
generally similar in construction and operation to the 
embodiment shown in Figure 24, and similar elements have 
like reference numbers in all of these Figures. In 

20 Figures 25 and 26, lugs 208 are near the initially free 
ends of clip arms 204, 206. Thus only lugs 208 contact 
converging jaw surfaces 246a and 246b to close the clip. 
In Figure 25, lugs 208 have semicircular outer peripheral 
surfaces for contacting jaw surfaces 246a and 246b, while 

25 in Figure 26, lugs 208 have generally triangular outer 
peripheral surfaces. 

It will be understood that the embodiments shown 
and described herein are merely illustrative of the princi- 
ples of the invention, and that various modifications can 

30 be made by those skilled in the art without departing from 
the scope and spirit of the invention. For example, in 
the embodiment of Figures 1-17 shaft assembly 30 can be 
made straight rather than curved as shown in the drawing. 
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CLAIMS 

1. Apparatus for applying a surgical clip to 
body tissue to produce hemostasis of the tissue r the clip 
having a base and two arms extending from respective oppo- 
site ends of the base and diverging from one another in 
the direction away from the base, comprising: 

a longitudinal jaw member having proximal 
and distal end portions; 

a pair of laterally spaced, relatively fixed 
jaws mounted on the distal end of the jaw member, each 
jaw having a clip forming surface which converges in the 
distal direction toward the clip forming surface of the 
other jaw; 

channel means aligned with the jaw member 
for guiding a clip from a proximal portion of the jaw member 
to the jaws with the diverging ends of the arms oriented 
toward the jaws; and 

pusher means for pushing the clip through 
the channel means and into the jaws so that each arm con- 
tacts a respective one of the clip forming surfaces and 
the clip forming surfaces force the arms of the clip 
together, 

2. The apparatus defined in claim 1 further 
comprising: 

clip stack holding means for holding a plu- 
rality of clips in a stack having a longitudinal axis sub- 
stantially perpendicular to the longitudinal axis of the 
channel means; and 

means for urging the clips in the clip stack 
holding means toward the channel means so that the clips 
in the stack are fed to the channel means one after another 
as the pusher means pushes them to the jaws. 

3. The apparatus defined in claim 1 wherein the 
portion of the pusher means which contacts the clip includes 
clip stabilizing means for cooperating with the clip to sub- 
stantially prevent the clip from rotating about an axis per- 
pendicular to the longitudinal axis of the channel means as 
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the clip is pushed through the channel means and into the 
jaws* 

4. The apparatus defined in claim 1 wherein 
the clips are releasably coupled to one another in a linear 

5 array such that each clip in the array is pulled along by 
the preceding clip in the array when the preceding clip 
moves toward the jaws r the array being disposed in and 
aligned with the channel means, and wherein the pusher 
means contacts the distal-most clip in the array to push 

1D that clip into the jaws and to advance all the other clips 
in the array toward the jaws, 

5. The apparatus defined in claim 4 wherein a 
clip can be uncoupled from the succeeding clip in the array 
by squeezing the arms of the clip together, and wherein 

15 the jaws include clip uncoupling surface means for squeez- 
ing the arms of the distal-most clip together to uncouple 
that clip from the succeeding clip as the distal-most clip 
enters the jaws* 

6. The apparatus defined in claim 5 further 
2o comprising: 

actuator means for reciprocating the pusher 
means in the channel means between (1) a proximal-most 
position in which the distal end of the pusher means is 
intermediate the distal-most clip in the array and the 
25 next-to-distal-most clip in the array, and (2) a distal- 
most position in which the arms of the distal-most clip 
have been forced together by the jaws. 

7. The apparatus defined in claim 6 further 
comprising pawl means for substantially preventing the 

30 array of clips from moving in the proximal direction in 
the channel means. 

8. The apparatus defined in claim 6 wherein 
the pawl means comprises a leaf spring disposed in the 
channel means and aligned with the channel means, the 

35 proximal end of the leaf spring being fixedly attached to 
the apparatus, and the distal end of the leaf spring re- 
siliently projecting into the channel means so that clips 
can move in the distal direction past the ieaf spring by 
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depressing the distal end of the leaf spring, but so that 
a clip moving in the proximal direction toward the leaf 
spring is stopped by contact with the distal end of the 

leaf spring. 

9. The apparatus defined in claim 1 wherein 
the clips are made of plastic material and wherein the 
end portions of the arms remote from the base include 
means for causing the end portions of the arms to inter- 
lock when the clip is closed by the jaws. 

10. The apparatus defined in claim 9 wherein 
the clips are made of a biologically absorbable material. 
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